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North Korean Economy
since the 2000s: Industry

7-1 Industrial Structure and Conditions in North Korea

Hello. | am Hong Jea Hnan for the lecture series, Past and Present of North Korean
Economy. This is the seventh lecture on the ‘North Korean Economy since the 2000s:
Industry’,

Through the last three lectures, we looked at the North Korean economy since the
2000s with topics of economic reform, marketization, and foreign economic relations. |
think you now have an understanding of what changes the North Korean economy has
undergone since the 2000s.

This is the 4th lecture on the North Korean economy since the 2000s focusing on
the industry. | will focus especially on the Kim Jong-un regime after the 2000s.

Lecture on the industry inevitably has a wide scope. There are various industries
such as manufacturing, agriculture, and mining, and the manufacturing industry can be
divided into many sub-industries, so | cannot cover all sectors in detail. Today, | will
give an overview of North Korea's industrial conditions, focusing on major industrial
sectors.

This lecture proceeds in the following order. First, we will take a look at the
industrial structure and conditions of North Korea. It would be better for you to get
familiar with basic matters related to the North Korean industry before going into the
lecture. Then, we will look at the characteristics of North Korea's industrial policy
during the Kim Jong-il and Kim Jong-un regimes.
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Next, we will examine the actual situation by industry in detail. We will look at the
light industry and then the heavy chemical industry. Because it is difficult to look at all
industries, we will focus on the major industries.

We will check the textile and clothing industry and food processing industry in the
light industry, and steel, machinery, and chemical industries in the heavy chemical
industry. Then, we will briefly look at the agriculture, mining, and power sectors.

Now, let's start the lecture on North Korea's industrial structure and conditions. This
table compares North Korea's industrial structure with that of South Korea in 2020
and 2021 and is data released by the Bank of Korea. As there is not much difference
between 2020 and 2021, let's look at 2021 data.

If you look at the table, the industrial structure of South Korea is very different
from that of North Korea. Let's start with South Korea. The service industry accounts
for 62.5%. In developed countries like South Korea, the share of the service industry is
overwhelmingly high. It is followed by manufacturing with 28%. These two industries
account for about 90% of the total. Among manufacturing industries, heavy and
chemical industries account for an overwhelmingly high share. Agriculture, forestry,
fisheries, and mining industries account for only a small proportion.

What about North Korea? In North Korea, the service industry accounts for about
33%, and the manufacturing industry 18.3%. Even if you combine the two, it's just
over 50%. Instead, the share of agriculture, forestry, and fishery is quite high at
23.8%, and the share of mining is also reaching 10%. The light industry accounts for
about 1/3 of the manufacturing industry, which is higher than South Korea.

Now, let's look at North Korea's industrial conditions. The map shows the current
state of North Korea's major SOC (social overhead capital). You can see that there is
not enough infrastructure across the country.
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North Korea's transportation infrastructure has been established according to the 'Rail
First, Road Next'principle. Railways form the central network, and roads complement it.
Rail transport accounts for 86% of ground transport. However, transportation
infrastructure is generally very poor.

First, 98% of railways, the central transportation network, are single-track. Most
areas have a single track, so the up-train and down-train cannot be operated
simultaneously. In addition, the train is slow due to corrosion of sleepers, subsidence of
roadbed, and deterioration of tunnels, bridges, and locomotive caused by inadequate
repair. Many railroads were electrified due to the mountainous terrain with steep
slopes, but due to chronic power shortages, railroad operations were often suspended.

Road conditions are also very poor. As you can see in the picture, the expressway is
built in a very limited area around Pyongyang. Highways are paved with asphalt or
concrete. Other roads are classified into grades 1 to 6. About half of grade 1 and
grade 2 roads are paved, but most of the other roads are unpaved. The roads are
generally narrow, and road safety facilities are not properly established. In addition, the
port and air facilities are in very poor condition.

North Korea's electricity situation is also a major constraint on industrial
development. Of North Korea's power facilities, hydropower plants account for 60% and
thermal power plants for 40%. As of 2021, the power generation capacity is only 8.23
million kW, 6.1% of South Korea's.

The operation rate is also low due to aging facilities, lack of maintenance, and
insufficient fuel supply, so annual power generation is only 25.5 billion kWh, 4.4% of
South Korea's. Since North Korea's population is roughly half of South Korea's, when
calculating the amount of electricity generated per capita, North Korea's is only about
9% of South Korea's.
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Like this, North Korea's industrial infrastructure is in a very poor situation. These
serve as factors hindering the development of the North Korean industry.

Now, let's take a look at North Korea's major industrial bases. This table shows the
comprehensive evaluation of location conditions for each major industrial base in North
Korea. It has been a while since the study was conducted, but there are no follow-up
studies and the locational conditions have not changed much in North Korea, so | think
it's okay to examine this.

The table shows the comprehensive evaluation of the labor force, raw material
supply, industrial agglomeration effect, land/market conditions, and infrastructure such
as transportation and power. Overall, the location conditions of the west coast appear
to be relatively good.

Pyongyang and Nampo record the highest score, followed by Kaesong, Haeju, and
Sinuiju. Among the east coast regions, Hamheung/Wonsan and Chongjin/Gimchaek have
high scores.

This map shows major industrial areas in North Korea. Even though the map and
regions do not exactly match, it is still helpful in locating the industrial areas we
discussed. As | mentioned, highly-regarded industrial areas are mostly located on the
west coast.

So far, we have looked at North Korea's industrial structure, conditions, and major
industrial locations. After a break, we will discuss the characteristics of North Korea's
industrial policy.
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7-2 Characteristics of North Korea's Industrial Policy

Hello again. Before the break, we discussed North Korea's industrial structure and
conditions. Now, we will look at the characteristics of the industrial development
policies of North Korea.

First, let's take a look at the industrial policy in the 2000s during the Kim Jong-il
regime.

The first is the restructuring immediately after the North Korean Famine. As a result,
North Korea dissolved 110 integrated businesses in 1999, and 30 were restored in
2000. Also, it restructured 1,800 factories and companies with outdated facilities or
overlapping investments among 4,700 small and medium-sized factories and companies,
and 60 insolvent companies out of 400 trading companies.

The second is that it promoted technological improvement and modernization.
Technological improvement means ‘equipping factories and enterprises with modern
technology’, in other words, removing aged facilities and renovating and modernizing
usable facilities.

It seems that North Korea minimized investment in new facilities until the mid-2000s,
and focused on increasing the utilization rate and productivity of existing facilities
according to this policy.

Almost no new investments were made in large-scale facilities, except for
hydroelectric power plants, until the mid-2000s. However, North Korea concluded that
this policy had limitations, and later, it changed the direction to completely replacing
and modernizing facilities instead of enhancing the utilization rate through renovation.
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The third characteristic of Kim Jong-il's industrial policy was the emphasis on science
and technology. | mentioned that technological improvement was emphasized, but later
the policy was changed to completely replace facilities, with a focus on implementing
scientific and technological achievements in the industrial field.

What is noteworthy about the emphasis on science and technology is the
introduction of computers to manage and automate the production process. This was
called "automation and computerization of the people’s economy,”but changed to
‘CNCization of production facilities'around 2009. CNC refers to Computerized Numerical
Control, and North Korea used this to mean controlling the production process through
a computer.

It is also noteworthy that the Juche Industrial Theory emerged in the late 2000s. The
core of the Juche industry is Juche iron, Juche fiber, and Juche fertilizer. The focus
was on producing them using North Korea's abundant resources instead of imported
raw materials.

Juche iron refers to iron produced by minimizing the use of coke, which is not
produced in North Korea, and Juche fiber is a fiber produced by using carbide, which
can be produced by reacting coal and limestone abundant in North Korea, instead of
naphtha. Juche fertilizer is produced through the process of utilizing coal, which is
abundant in North Korea.

However, this attempt to develop a production method using resources abundant in
North Korea was not that successful. | will come back to this later.

Now, let's take a look at how industrial policy has changed in the Kim Jong-un
regime. To tell the conclusion first, it mostly inherits the characteristics of the Kim
Jong-il regime’s industrial policy in the mid-2000s.
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First of all, the pragmatic policy stance stands out. Currently, it is adjusting the
investment pace in areas where it is difficult to achieve results and concentrating
resources on areas that can achieve results in a short time by considering North
Korea's investment or technology capacity.

Accordingly, it did not make large-scale facility investments in the heavy and
chemical industry and focused on improving the efficiency of existing facilities by
increasing the operation rate through renovation and the introduction of computers. As
a result, it tended to focus resources on light industry and agriculture, which are
directly related to the lives of people.

Another policy emphasized by the Kim Jong-un regime is localization. Localization
began to be emphasized around 2013 but became emphasized even more as sanctions
intensified. North Korea has always emphasized self-strength, self-reliance, and
self-sufficiency, all of which are related to localization.

Localization is promoted in three aspects: raw materials/materials, facilities, and
products. The key to the localization of raw materials and materials is to use
anthracite and lignite, which are abundant in North Korea, instead of crude oil and
coke, which are 100% dependent on imports.

In the metal industry, it tried to produce the Juche iron that minimizes the use of
coke, and in the chemical industry, it tried to produce chemical products using coal
instead of petroleum by establishing the Carbon Hana Chemical Plant. But, it does not
seem very successful because of technology development lagging behind the
international trend and difficulty in investment financing.
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Localization of facilities is highly related to the machinery sector. The machinery
industry has been recovering under the Kim Jong-un regime, so the localization of
facilities seems to be relatively successful. North Korea's Rodong Sinmun
(Workers'Newspaper) often reports successful cases of new facility development.

For example, North Korea advertises that it localized 90% of the parts of a new
tractor developed by the Kumsong Tractor Factory. Also, a lot of domestic equipment
was used to build new factories such as the Ryugyong Kimchi Factory. Still, it is
difficult to know how much the localization rate has increased and the performance
level of the developed machines.

To point out one thing, the recovery of North Korea's machinery industry was
possible because the production base had been established through machinery imports.
If North Korea gets too obsessed with the achievements of facility localization and
does not import machinery or introduce technology after the end of sanctions, it can
backfire in the long run.

Lastly, let's look at the localization of products. In the past, it just imported finished
products from China and sold them, but it increasingly began to import semi-finished
products and sell them after processing and assembling.

For example, North Korea develops and sells wireless communication devices such as
smartphones and tablet PCs, and it seems that it imports major parts and sells them
after assembly. In the light industry, the market share of North Korean products has
increased in some items, such as processed food.
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The third characteristic of the Kim Jong-un regime's industrial policy is that it
implements a policy that emphasizes science and technology. North Korea has
repeatedly emphasized that its goal is to transform into a technology-intensive
economy based on science and technology. It has been expanding investment in
science and technology and implementing policies that give preferential treatment to
scientists and engineers. In addition, it has sought to expand and strengthen science
and technology education under the banner of 'making all citizens talented in science
and technology’, and has promoted the establishment of a science and technology
distribution network and the spread of distance education.

So far, we looked at the characteristics of North Korea's industrial policy. After a
break, we will look into the actual status of each industry sector.
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7-3 Actual Status of the Light Industry Sector

Hello again. Before the break, we looked at the characteristics of North Korea's
industrial policy. Now, we will look into the actual status of each industry sector.

Let's first look at the status of the light industry. Representative light industry
sectors of North Korea are the textile and clothing industry and the food processing
industry. This table shows the distribution of light industry factories by region and
sector in North Korea at the end of 2017. The number of factories in the food
processing industry is the largest at 608, and that in the textile and clothing industries
is the second largest.

Let's look at the textile and clothing sector. As shown in the table, textile and
clothing factories are mainly located in Pyongyang and the North and South Pyongan
Provinces. Pyongyang has 94 factories, followed by North Pyongan Province with 93
factories. In other words, the textile and clothing sector has grown mainly in the west
coast area. As it is a labor-intensive industry, it has developed around densely
populated areas.

This map shows the distribution of major textile factories in North Korea. As | said,
you can see that many factories and companies are located mainly in the west coast
area.

North Korea's textile and clothing sector has been an important export industry. In
the early 2000s, trade through processing on commission with South Korea increased
rapidly. The trade took place by carrying South Korean materials in, processing them,
and exporting them back to South Korea. We will discuss this in the 11th lecture. For
your reference, inter-Korean trade uses the terms like carrying-in and carrying-out
instead of export and import.
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After the trade through processing on commission between the two Koreas was
suspended due to the May 24 measures, that between North Korea and China
increased rapidly. Clothing emerged as one of North Korea's main exports in the 2010s
as a result, but exports of textile items were completely suspended due to sanctions
against North Korea in the second half of 2017. Currently, exports are not being made.

As the clothing export grows, production for the domestic market is also expected to
increase. Clothing made in China used to account for more than 90% of the North
Korean market, but the proportion of clothing made in North Korea has recently
increased significantly. However, not much information is known about manufacturers of
clothing for domestic use, so it is difficult to check the status in detail.

While the textile and clothing industry has grown as an export industry, the food
processing industry has grown based on the domestic market. Unlike the clothing
industry, the food processing industry does not have enough export capabilities, so it
relies highly on the domestic market.

The share of North Korean products in the domestic processed food market has
increased thanks to increased production and improved product quality in North Korea's
food processing industry since the 2000s.

Food factories established or expanded since the late 2000s, such as the
Ryongseong Food Factory and the Daedonggang Beer Factory, are equipped with
modern facilities. Products made in these factories can now compete with Chinese
imports in large-scale distribution markets such as general markets and department
stores.
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The thing is, most of the large-scale food processing factories with modern facilities
are located in Pyongyang. There are also food processing factories in the provinces,
but they mainly produce food for the local people. Every province has one factory that
processes grain and every county has one factory that makes soy sauce, oil, and
alcohol. These factories are generally small.

So far, we looked into the actual status of the light industry. After a break, we will
look at the actual status of the heavy and chemical industries.
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7-4 Actual Status of the Heavy and Chemical Industry Sector

Hello again. Before the break, we looked into the actual status of the light industry.
Now, we will examine the status of the heavy and chemical industries.

North Korea has been pursuing a self-sufficient economy. To build a self-sufficient
economy, you need to place a high weight on heavy and chemical industries. North
Korea first needs to foster metal, chemical, and machinery industries to manufacture
production materials at home, and then it can establish a self-contained production
structure.

However, it is not easy for a country with a low level of development, such as North
Korea, to foster heavy and chemical industries that require large amounts of capital
and high-level technologies. Even in the Kim Jong-un regime, this dilemma seems to
continue.

Let's take a look at the actual status, focusing on the main sectors.

First, let's look at the steel industry. Because North Korea emphasizes independence
and self-reliance, the steel industry is important in that it provides basic materials used
not only in the arms industry but also in major industries such as automobiles,
shipbuilding, electricity, and electronics.

Let's start with the distribution of North Korea's steel industry. The map shows
major steel factories in North Korea. They are mostly in the northern part of North
Hamgyong Province, centered on Chongjin, and the lower Daedonggang district centered
on Songrim and Nampo. These regions are good locations with advantages like a
smooth supply of raw materials such as iron ore and coal, abundant industrial water
due to nearby rivers, and well-developed transportation necessary for transporting raw
materials and products.
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North Korea's steel production was hit in the 1990s and was not recovered to its
previous level. As of 2021, North Korea's steel industry production capacity is
estimated to be 3.92 million tons of iron, 5.79 million tons of steel, and 4.01 million
tons of rolled steel. All three are less than 10% of South Korean capacity.

The figure shows steel production up to 2017. Steel production is estimated to have
decreased to half after the sanctions were strengthened, reaching 660,000 tons in
2021. This is less than 1% of South Korea's steel production.

In the steel industry, North Korea has consistently emphasized the production of
Juche iron. It seems there have been some achievements. North Korea has been
importing bituminous coal and coke to produce pig iron, both of which imports have
declined significantly compared to the past. This suggests that the pig iron
manufacturing process in North Korea may have been replaced with Juche iron
production facilities that do not use coke.

North Korea's Juche Iron production technology seems to have improved the product
quality and excessive use of anthracite coal as the oxygen-heat furnace, which was
modernized in the 2010s, was fully utilized. But it still has a long way to go.

In the five-year plan announced in 2021, North Korea also presented a goal of
“technically completing the production system of Juche Iron,"which suggests that there
are still many areas to be improved technologically. Also, steel production should go
through the iron-making process as well as the steel-making and rolling processes, and
North Korea lacks many technologies related to these processes.
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Now, let's look at the machinery industry. To realize the self-sufficient economy that
North Korea pursues, it is essential to develop the machinery industry. Therefore, North
Korea has paid special attention to fostering the machinery industry. As | mentioned,
North Korea has made great efforts to modernize the machinery industry since the
Kim Jong-il regime by developing and distributing CNC machine tools.

There has been some progress in terms of facility development during the Kim
Jong-un regime. Media reports on the new technology development, such as transport
machinery, agricultural machinery, and railroad vehicles, and production expansion have
increased significantly in the Kim Jong-un regime. In the process of modernizing
facilities, domestically produced facilities have been increasingly used.

That said, North Korea's machinery industry is still generally underdeveloped. This is
because the production facilities are outdated, the level of technology is low, and
problems such as shortage of power and metal materials have persisted. North Korea
has promoted the improvement and modernization of equipment to restore the
production base since the 2000s but is not making much progress due to insufficient
investment.

North Korea's self-reliance policy also negatively affects the development of the
machinery industry. | mentioned this briefly before. No country, no matter how
developed its machinery industry is, produces all kinds of machinery. Even countries
with developed machinery industries, such as Japan and Germany, import a lot of
machines from other developed countries.

In the case of North Korea, where the development level of the machinery industry
is low, the need for machinery import is even greater. But North Korea is still
emphasizing self-reliance. In this way, the supply of machinery is not sufficient, and it
cannot make technological progress because it cannot acquire advanced overseas
technologies.
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Of course, that doesn't mean North Korea doesn't import machinery at all. Although
the situation changed after sanctions were strengthened, machinery imports increased,
especially in the Kim Jong-un regime. The figure shows the amount of industrial
machinery North Korea imported from China. You can see that the import increased
significantly in the 2010s compared to the 2000s, and then decreased sharply from
2018.

Increased imports of machinery and equipment seem to have helped North Korea
recover its machinery production base. Considering these points, a decrease in North
Korean machinery imports due to a strengthened self-reliance stance and external
sanctions is highly likely to negatively affect the North Korean economy in the long
run.

Another problem is that North Korea's machinery industry has developed unbalanced
between the military and civilian sectors. There are some attempts to spread CNC
machine tools and automation technology developed in the military sector to the
civiian sector, but excessive investment in the military sector to strengthen the
defense harms the development of the civil machinery industry.

Lastly, let's look at where the machinery industry is mainly located in North Korea.
This map shows major machinery factories in North Korea, which are mainly located in
Pyongyang and the North and South Pyongan Provinces.

The third industry to look at in the heavy chemical sector is the chemical industry.
As | mentioned, North Korea has emphasized independence and mainly developed the
coal chemical industry to reduce oil imports and utilize the abundant coal in the
country. This is quite different from many countries, including Korea, that developed
petrochemical industries that mainly use oil.
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Even under the Kim Jong-un regime, North Korea focused on developing the coal
chemical industry. It expanded or renovated traditional coal chemical facilities and
promoted a modern coal chemical industry. The core projects include normalizing the
production of Juche fertilizer and Juche fiber called Vinalon and promoting the
construction of the Carbon Hana Chemical Plant.

What was the outcome like? The figure presents estimates of chemical fertilizer and
chemical fiber production in North Korea. As you see, the production of chemical
fertilizers has been showing a moderate increase since the early 2000s, while the
production of chemical fibers has remained at a low level since the 2000s. For both
items, the production scale has shrunk significantly compared to the early 1990s.

The coal chemical industry requires enormous amounts of energy during the
production process. In the 1990s, as the power shortage worsened, the energy supply
failed, resulting in a drop in factory utilization and a sharp drop in production.
Unfortunately, North Korea has not yet overcome that situation completely.

The establishment of the Carbon Hana Chemical Plant was started in 2017 as one of
the goals of the 5-year national development strategy promoted in 2016, but it is still
under construction, and unknown when it will be completed. The prolonged construction
of the Carbon Hana Chemical Plant seems to be related to sanctions. It is probably
because coal gasification furnaces, a key facility that was originally supposed to be
imported from China, could not be imported due to UN sanctions against North Korea.

North Korea is trying to dramatically increase the supply of chemical materials by
overcoming the limitations of the existing coal chemical industry based on coal
gasification technology through the Carbon Hana Chemical Plant. However, it remains to
be seen whether these expectations will be met with the construction of the Carbon
Hana Chemical Plant, or whether it will face difficulties in the subsequent process, such
as the production of Juche iron.
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So far, we have looked at the actual state of North Korea's manufacturing industry
by dividing it into the light industry and heavy chemical industry. Now, let's discuss
North Korea's technological level as we wrap up our discussion on the status of the
manufacturing industry.

This figure shows an analysis that the Industrial Bank of Korea conducted by
comparing North Korea's technological level by industry sector with that of South
Korea in 2020. For example, steel is stated as the mid-80s, and this means the
technology of the North Korean steel industry is at the level of the South Korean steel
industry in the mid-1980s.

The heavy chemical industry is evaluated at the level of South Korea's heavy
chemical industry in the 1980s. Nonferrous metals, machine tools, and electronic
devices are relatively highly evaluated at the level in the early 1990s, while steel,
precision instruments, electrical equipment, and chemical fertilizers are evaluated at the
level in the 1980s. On the other hand, petrochemicals, cement, and automobiles are
evaluated at the level in the 1970s, and the shipbuilding industry are evaluated at the
level in the late 1960s.

The same goes for the light industry. Textile, clothing, and paper industries are all
evaluated at the level of those industries in South Korea in the 1980s. The IT sector is
not much different. The software sector is relatively highly evaluated at the level of
that in South Korea in the late 2000s. North Korea's software technology has reached
a level that can be commercialized in security, Linux, and commercial software, and it
possesses the latest technology in new technologies such as augmented reality and
artificial intelligence.

There are exceptions like this, but overall, North Korea's industrial technology level is
quite low.
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So far, we looked at the actual status of the heavy and chemical industry. After a
break, we will examine the status of the agricultural sector.
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7-5 Status of Agriculture, Mining, and Power Industries

Hello again. Before the break, we looked at the actual status of the heavy and
chemical industries. Now, we will examine the status of the agriculture, mining, and
power industries.

First is the agricultural sector. Here, we will focus on what kind of changes were
promoted in the agricultural sector during the Kim Jong-un regime, rather than
examining the whole sector.

Agricultural production in North Korea is mostly done on cooperative farms.
Cooperative farms are operated in the form of collective farming. However, cooperative
farms have limitations in increasing productivity. Because it is difficult to evaluate the
performance of individual farmers, they tend to take a free ride. In other words, it is
difficult for them to have incentives to work hard.

To solve these problems, North Korea changed the collective farming method in the
past. In 1996, a New Team Management System was introduced. You can regard the
team as a production unit in a cooperative farm. The team used to consist of about
25 people, but it was reduced to about 15 people.

Along with this, measures were taken to give incentives to work harder. The regime
adjusted the state production target to be realistic and allowed people to trade excess
production beyond the state production target in the market. The state production
target quantity is purchased at the state-set price, which is very low compared to the
market price.
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Thus, allowing farmers to sell excess production in the market could serve as an
incentive to increase production. However, as | mentioned while lecturing on the North
Korean economy in the 1990s, it seems that these measures did not spread widely in
actual production sites.

The 7.1 Measures in 2002 also saw changes in the agricultural sector. It significantly
raised the state-set price of agricultural products and granted a lot of autonomy to
the management of cooperative farms. However, these reform attempts were not
successful because the agricultural production base was too weak to increase
agricultural production.

From a different point of view, North Korea should have fundamentally dismantled
collective farming, but it could not, and that caused the failure. In this situation,
marketization showed signs of retreat after the mid-2000s, and reform measures in
the agricultural sector also retreated.

Entering the Kim Jong-un regime, changes in the agricultural sector were promoted
again. In the 4th lecture, we discussed the ‘North Korean style economic management
method'while examining North Korea's economic reforms under the Kim Jong-un
regime. The agricultural sector also showed changes after introducing the ‘North
Korean style economic management method’, but the overall direction was similar to
that of other sectors.

The key was to implement the Farm Responsibility Management System, giving
cooperative farms a lot of autonomy. The powers of cooperative farms were
strengthened in terms of planning, organization, financial management, and sales. The
regime separated the central indicators from the farm indicators and allowed farms to
plan and promote their own indicators if the farms meet the central indicators. While
discussing economic reform, | explained the introduction of business indicators. This is
a similar system.

48




0|>21I9=| Q%‘f

BHg

In addition, cooperative farms were allowed to sell the product under the farm
indicators at market prices and to autonomously use the funds obtained in this way.

While maintaining the Team Management System, it introduced Farm Field
Responsibility System to enable family-oriented farming activities. Simply put, the team
was further divided into a family unit to conduct production activities. This will clearly
show the performance of each production unit and provides incentives to work hard.

These reforms in the cooperative farm management in the Kim Jong-un regime were
changes that, if implemented properly, could increase agricultural production. | said that
a fundamental change of dismantling the collective farming system is most desirable,
but this can be the second-best option.

The key is whether these reform measures were properly implemented in production
fields. Listening to the testimonies of North Korean defectors, there are differences
depending on the region and farm. Considering that food production increased by
about 10% in the 2010s compared to the 2000s, you can say there is some
production increase effect.

The graph shows the estimates of North Korea's food production since 2001, and
you can see that food production increased in the 2010s compared to the 2000s. Of
course, it is difficult to say that this food production increase is brought by the
agricultural reform, but looking at the timing of changes, we can say that there is a
causal relationship between the two.

Now, let's take a look at the actual state of the mining sector, focusing on coal
mining, which accounts for the largest share and is considered very important in North
Korea. In North Korea, coal mining has been regarded as one of the four leading
sectors along with electricity, metals, and railways.
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The figure shows the coal production in North Korea since the 1990s. It reached 33
million tons in 1990, but it fell sharply to 18.6 million tons in 1998.

These changes are related to the North Korean economic crisis in the 1990s. This
resulted in several problems, such as power shortages, an insufficient supply of related
facilities and materials, and coal mines that were not properly restored after the flood
damage.

Since then, coal production in North Korea has shown signs of recovery. The
production increased to 25 million tons in 2010 and to 31 million tons in 2016. Coal
mines that had been damaged by floods were restored, and above all, the increase in
capital and equipment input due to China's investment in mine development seems to
have affected production.

As | mentioned in the last lecture, North Korea's coal exports have increased
significantly since the 2000s, especially since the 2010s. The main reason was the
large-scale import demand from China. This is also an important factor in increasing
coal production. It is also possible that the actual increase in coal production was
faster than suggested in this figure in the 2010s.

This figure shows the amount of coal consumed in North Korea based on North
Korea's coal production and North Korea's coal exports. Domestic consumption is
obtained by subtracting coal exports from coal production. Although it may be slightly
different from the actual amount of coal consumed in North Korea, it will still help
identify consumption trends.

If you look at the graph, the increase in exports stands out compared to the
increase in production, and domestic consumption is rapidly declining.
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If you consider that North Korea's energy crisis is severe and its dependence on coal
is high, you would question whether North Korea's coal consumption has decreased
this much.

Because statistics on North Korea's export are more reliable than those on its
production, North Korea's actual coal production is highly likely to have increased faster
than the graph since the 2010s. For your reference, the U.S. Geological Survey has
estimated that North Korea's coal production would be more than 40 million tons after
2011. That's 10 million tons more than the amount suggested in the graph.

Let's go back to the graph on the coal production trend. North Korea's coal
production is estimated to be around 20 million tons since 2017, similar to the amount
in the late 1990s when production declined sharply. This, of course, is because North
Korea's coal export was banned by sanctions against North Korea.

As a result, North Korea's mining industry recorded a growth rate of -11% in 2017
and -17.8% in 2018 according to the Bank of Korea. This significant decrease in coal
production has led to a decline in mining growth.

Now, let's look at the power sector. As | mentioned, the power sector has been
regarded as one of the four leading sectors along with coal, metals, and railways.
However, North Korea suffers from chronic power shortages.

The power shortage in North Korea seems to have intensified in the 1980s. North
Korea's industry has developed in a way that consumes a lot of electricity. Typical
examples would be the coal chemical industry using coal instead of oil and the Juche
iron, which produces pig iron without using coke. The expansion of power generation
facilities could not keep up with the demand of power-consuming industries, though,
intensifying the power shortage.
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Also, North Korea's power generation decreased significantly during the economic
crisis of the 1990s. North Korea's power generation plummeted from 27.7 billion kWh
in 1990 to 17 billion kWh in 1998. Although there has been some recovery since then,
it is still not reaching the level in 1990. Recently, it maintains a level of 23 to 25
billion kWh. Considering that South Korea's power generation is about 552.2 billion
kWh in 2020, North Korea's power supply is clearly very small.

Entering the Kim Jong-un regime, North Korea has made efforts to improve the
electricity supply. The table summarized the construction status of major power plants
during the Kim Jong-un regime. You can see that large-scale hydroelectric power plants
such as Heecheon Nos. 1 and 2, Baekdusan Hero Youth Nos. 1, 2, and 3 power plants,
and Cheongcheon River Power Plant were completed in the Kim Jong-un regime.

Like this, North Korea has implemented policies to expand the electricity supply, such
as constructing mid- to large-sized hydroelectric power plants and renovating thermal
power plants.

It has been pursuing policies to streamline energy supply, such as modernizing its
transmission and distribution network and establishing a nationwide integrated power
supply network. Also, it has made efforts to expand the use of renewable energy such
as solar, wind, and bioenergy.

Nevertheless, North Korea is struggling with the power shortage and not recovering
from the power generation level of 1990 as you saw earlier.

The power shortage persists because of serious aging even though new power plants
are being built and existing power plants are being renovated. More than half of
hydroelectric power plants were built during the Japanese colonial period and thermal
power plants built in the 1970s account for a large portion.
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North Korea's thermal power plants use coal instead of oil. Coal power plants have a
relatively high failure rate and the poor quality of North Korean coal results in lower
thermal efficiency, intensifying the power shortage. In addition, the recent sanctions
made it difficult to import related parts, making the problem even worse.

Let's summarize what we have learned. We first discussed the industrial structure
and conditions in North Korea. North Korea's industrial structure was vastly different
from that of South Korea. The share of the service industry was only about half that
of Korea, and the share of manufacturing was not high. Agriculture had a higher share
than manufacturing. Mining also accounted for a significant share at 10%.

North Korea's industrial infrastructure is in very poor condition. Although Iland
transportation is centered on railways, most of them consist of single-track railways
and are seriously outdated. Roads, ports, and aviation facilities are also in poor
condition. The electricity situation is also not good, and the power generation per
capita is only about 10% of Korea.

Then, we looked at North Korea's industrial policy. We examined the characteristics
of the industrial policy of the Kim Jong-il regime and the Kim Jong-un regime, | will
briefly summarize the Kim Jong-un regime's policies here. | mentioned three main
points. First, it has a pragmatic policy stance. Second, localization is promoted in three
aspects: raw materials/materials, equipment, and products, Third, the policy emphasizes
science and technology.

After examining the industrial structure, conditions, and policies, we checked the
actual conditions of the major industries. As for the light industry, we focused on the
textile and clothing industry and the food processing industry. The textile and clothing
industry has grown mainly in the export sector, and recently expanded manufacturing
of products for domestic consumption, leading to a significant increase in clothing
made in North Korea in the market.
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Unlike the textile and clothing industries, the food processing industry has grown
based on the domestic market. North Korea's food processing industry has succeeded
in increasing production and improving product quality. Especially, the products of
factories equipped with modern facilities have become able to compete with Chinese
products.

As for the heavy and chemical industries, we focused on steel, machinery, and
chemical industries. Production in the steel industry has not fully recovered after being
hit in the 1990s. North Korea has put a lot of effort into developing a technology for
producing Juche iron that does not use coke, which is entirely imported. There has
been technological progress in the production of Juche iron since the 2010s but it still
has a long way to go.

North Korea has been making efforts to achieve self-reliance in the machinery
industry as well. It succeeded in making some achievements in the 2010s. However,
these achievements were largely attributable to the increase in imports of machinery
and equipment, and therefore, the decrease in North Korean machinery imports due to
strengthened self-reliance stance and sanctions is highly likely to negatively affect the
North Korean economy.

We looked into the chemical industry third and we could see it aims for self-reliance.
North Korea has been focusing on developing the coal chemical industry and the Kim
Jong-un regime also tried to modernize and renovate existing coal chemical facilities
and build a modern coal chemical industry. However, these efforts have not led to
clear results.

| compared the technological level of North Korea's industries with South Korea's
when wrapping up the discussion on the manufacturing industry, the technology level
of the light and heavy chemical industries is generally at the level of South Korea in
the 1980s.
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As for the agricultural sector, we focused on the cooperative farm management
method changes during the Kim Jong-un regime. The key point in the agrarian reform
was granting more autonomy to collective farms. As a result, the government took
measures to give independence to cooperative farms in planning production, organizing
production units, and managing finances.

It is still unclear whether these measures are well implemented in reality. However,
given that food production has increased by about 10% since the 2010s, it is likely
that these reform measures have had some effect.

As for the mining industry, we focused on coal mining. The mining industry has
shown growth thanks to China's investment in mine development and increased
demand for coal imports in China in the 2010s, but coal export was banned due to
tougher sanctions, resulting in rapid shrinkage of North Korea's mining industry since
2017.

As for the power sector, the Kim Jong-un regime has made various efforts to
improve the power supply situation but did not achieve meaningful results, and North
Korea is still unable to resolve the power shortage problem.

To sum up, the Kim Jong-un regime has implemented various policies for industrial
development and has made some achievements, but it is still unable to escape the low
level. There must be several causes, but it is probably because of the overemphasis on
self-reliance.

Underdeveloped countries like North Korea can get advanced technologies through
product imports or technology introduction and can promote growth based on them.
This is called “latecomer’'s advantage."However, North Korea places too much
importance on self-reliance, so it is not enjoying the “latecomer’'s advantage“and is far
from the latest global trends.
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Through four lectures up to this lecture, we discussed the North Korean economy
since the 2000s with four themes: economic reform, marketization, foreign economic
relations, and industry.

From the next lecture, we will examine the North Korean economy, focusing on
major topics. In the next lecture, we will discuss the sanctions against North Korea.
Let's study what the sanctions against North Korea are and how they affect the North
Korean economy together. I'll see you in the next lecture. Thank you.
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